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Su m m ary  and conclusions
Diminished survival o f transfused platelets occurred in 
two patients given co-trimoxazole, and a third patient 
taking this drug developed thrombocytopenia. B y  means 
of an indirect immunofluorescence assay antibodies 
against donor platelets coated with co-trim oxazole were 
found in the sera in all cases. These antibodies were 
directed against the trim ethoprim  component o f co- 
trimoxazole and not against sulphamethoxazole.
Co-trim oxazole is a potent antim icrobial agent and is 
advocated for treatm ent and prophylaxis in leukaemia. 
Hence its adverse effect on platelets is o f great im por­
tance.
Introduction
Co-trimoxazole (trimethoprim-sulphamethoxazole), a potent 
antimicrobial drug, is effective in various infections. The 
antimicrobial activity is due to sequential blockade of the 
synthesis of folic acid: sulphamethoxazole competes with 
para-aminobenzoic acid in the synthesis of dihydrofolate, and 
trimethoprim inhibits dihydrofolate reductase, the enzyme that 
converts dihydrofolate to tetrahydrofolate.1 Reported haemato- 
logical effects of co-trimoxazole- :l mostly concern megaloblastic 
transformation, which probably results from the effect of 
trimethoprim on dihydrofolate reductase.4 It is not clear, 
however, whether thrombocytopenia or neutropenia or both in 
the absence of megaloblastic changes are also due to trimethoprim 
or caused by the sulphonamide component.'’ fi
Two patients receiving platelet transfusions showed 
diminished survival of transfused platelets during treatment 
with co-trimoxazole, and a third patient taking the drug 
developed thrombocytopenia and neutropenia. We therefore 
used an indirect immunofluorescence assay to test sera from 
these three patients against donor platelets coatcd with 
trimethoprim, sulphamethoxazole, and the combined agent.
Subjects and methods
PATIENTS AND CONTROLS
Case 1— A 43-year-old m an ,  suffering a blast crisis o f  chronic  
myelogenous leukaemia was treated with aggressive chem otherapy  
(daunorub ic in ,  cytarabine, th ioguanine,  and cyclophospham ide)  and 
total body irradiation, and given platelet transfusions because of  
th rom bocytopen ia .  H e  then began a n ine-day  course o f  co-tr imoxazole 
(2 tablets twice daily) for a bacterial infection. F ro m  day 3 o f  this 
t rea tm en t  poor survival o f  transfused platelets was observed. W hen  
the  course ended  survival o f  transfused platelets became normal.
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Case 2— A 20-year-old m an  received a bone m arrow  transplant for 
severe aplastic anaemia,  and  because o f  deep th rom bocytopen ia  he 
was given platelet transfusions. T h e  platelets survived poorly during 
two periods o f  six days in which lie received co-tr imoxazole (2 tablets 
twice daily) for a staphylococcal infection. A lter  s topping  the drut; 
survival o f  the donor  platelets becam e normal.
Case 3— A 52-vear-old w om an was being treated for staphylococcal 
spondylodiscitis .  Because o f  penicillin allergy (fever and neutropenia) 
co-tr imoxazole  3 tablets twice daily was insti tuted. O n  about the 
10th  day o f  t rea tm en t  neu tropen ia  (20 x  10'; g ranulocytes /1 (20 m m 1)) 
and  th rom bocy topen ia  (100 x  109 platelets 1 (100 OOO/mm3)) were 
found. After  w ithdraw ing  co-tr imoxazole there was a slow recovery.
Controls— Five hospital inpatients  with normal platelet counts 
taking co-tr imoxazole  for various infections and  10 healthy blood 
donors  served as controls.
M ET H O D S
Platelet survival— Usually  prepara t ions  from four different donors 
conta in ing  an average of  150 • HP platelets were transfused. In the 
absence o f  immunological  des truction  this would be expected to 
increase the circulating platelet count  by 20-30 x 109/1 (20 000-30 000/ 
m nv!) one hour  after transfusion (in an adult o f  about  70 kg). Survival 
o f  transfused platelets was regarded as poor w hen  the  increase was 
less than 10 x 10!,/ 1.I
Isolation o f platelets— E D T A  blood (1 pa r t  5 " (, sodium  E D T A  and
9 parts  blood) was centr ifuged for live m inu tes  at 1 5 0 ^ .  T h e  upper  
layer o f  plasma contain ing the platelets was washed three times with 
phosphate-buffered  saline contain ing 0-3",, sodium E D T A ,  and a
1 x 109/ml suspension was m ade  in this same m edium .
Indirect itmnunofliiorescence— Sera from the patients  and controls 
were tested against platelets from healthy donors.  T w o  drops of 
platelet suspension were incubated  w ith  two drops of  test serum for
00 m inutes  at room tem pera tu re .  After  washing three times the 
platelets were incubated  w ith  two drops  o f  T R IT C - la b e l le d  goat- 
an t ih u m an  Ig G (F c )  (N ord ic  Pharm aceutica ls ,  T i lb u rg )  for 30 
m inutes  at room tem pera tu re .  T h e  platelets were then washed three 
times and  the prepara t ions  examined by immunofluorescence 
microscopy.
Direct immunofluorescence— Platelets from case 2 were tested by 
direct  im munofluorescence.  T w o  drops  of  platelet suspension were 
incubated  with two drops  o f  T R I T C - la b e l l e d  goat-an t ihum an 
Ig G (F c )  for 30 m inu tes  at room tem pera tu re .
Incubation o f platelets with antimicrobial agent— Platelets were 
incuba ted  for 15 m inu tes  at room  tem pera tu re  with 0 1  ml co- 
tr imoxazole (16 mg t r im e thopr im  and 80 mg sulpham ethoxazole/ml,  
W ellcon ie -N eder land  BV, A m ste rdam ),  0 1  ml t r im e th o p r im  (20 mg/ 
ml, W ellcom e-N eder land  BV, A m ste rdam ),  and  0 1  ml su lpham e­
thoxazole (80 m g/m l,  H offm ann La Roche,  M ijd rech t) .  After washing, 
the platelets were incubated  wfith the test sera as descr ibed  for the 
un trea ted  platelets. T h e  reactions o f  platelets incubated  with each 
agent were com pared  with un trea ted  platelets from the same donor.
Results
In  the indirect im m unofluorescence  tests sera from all three 
patients  were found to contain  antibodies against platelets incubated 
with co-trimoxazole. T h e se  antibodies were d irected  against the 
t r im e thop r im  co m po nen t  only (table).
D ur ing  co-tr imoxazole t rea tm en t  in case 2 the p a t ien t’s platelets 
were tested by direct and indirect im m unofluorescence  w ith  his own 
se ru m ;  both  tests were positive regardless o f  w he ther  the platelets 
had been incubated  with co-trimoxazole. F o u r  wrecks after stopping 
co-tr imoxazolc direct  im m unofluorescence  on the platelets was 
negative with and w ithout co-trimoxazole incubation. Nevertheless, 
when the platelets were incubated  with co-tr imoxazole the indirect 
im m unofluorescence test became positive, indicating tha t  the antibody 
was still p resent  in his serum.
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Indirect immunofluorescence on donor platelets
D o n o r  platelets  incuba ted  w i th :
Serum  d o n o r ---------------------------------------------------------------------------------------------------
C o- t r im oxazo le  S u lpham ethoxazo le  T r i m e t h o p r i m  Saline




Case 3 + — + -----
Control  patients* — — ----- -----
Healthy donors  . .
♦Trea ted  with  co- t r imoxazole  w i thou t  th ro m b o c y to p e n ia .
Discussion
T w o  o f  o u r  p a t i e n t s  s h o w e d  d e c r e a s e d  s u rv iv a l  o f  t r a n s f u s e d  
p la te le ts  d u r i n g  c o - t r im o x a z o le  t r e a t m e n t .  S in c e  c o - t r im o x a z o le  
is a d v o c a te d  fo r  t r e a t m e n t 7 a n d  p r o p h y la x i s  in  l e u k a e m i a s ,J 
a w a re n e s s  o f  th is  s id e  effec t  is o f  g r e a t  im p o r t a n c e .  A n t ib o d i e s  
aga ins t  p la te le t s  i n c u b a t e d  w i th  c o - t r im o x a z o le  w e re  d e t e c t e d  
in se ra  f r o m  th e s e  p a t i e n t s  a n d  in t h e  s e r u m  o f  a p a t i e n t  w h o  
d e v e lo p e d  t h r o m b o c y t o p e n i a  w h i le  t a k in g  c o - t r im o x a z o le .  W e  
th in k  t h a t  t h e  t h r o m b o c y t o p e n i a  in  case  3 a n d  th e  p o o r  su rv iv a l  
o f  d o n o r  p la te le t s  in  th e  o t h e r  p a t i e n t s  w e re  p r o b a b l y  c a u s e d  
by th e se  a n t i b o d i e s , 1 " s ince  a f t e r  s t o p p i n g  th e  d r u g  th e  s u rv iv a l  
o f  d o n o r  p la te le t s  b e c a m e  n o r m a l  a n d  th e  t h r o m b o c y t o p e n i a  
d i s a p p e a r e d .
I n  v i t ro  e x p e r i m e n t s  s h o w e d  th a t  t h e  a n t i b o d ie s  r e a c te d  
aga ins t  t h e  t r i m e t h o p r i m  c o m p o n e n t  o f  c o - t r im o x a z o le ,  
s u g g e s t in g  t h a t  in  o u r  p a t i e n t s  t r i m e t h o p r i m  w as  r e s p o n s ib l e  
for th e  effec t  o n  p la te le t s  a n d  n o t  th e  s u l p h o n a m i d e  c o m p o n e n t .  
T h e  p o s i t iv e  d i r e c t  i m m u n o f l u o r e s c e n c e  te s t  in case  2 d u r i n g  
t r e a t m e n t  w i t h  c o - t r im o x a z o le  s u g g e s t s  t h a t  t h e  b i n d i n g  o f  
t r i m e t h o p r i m  a n d  a n t i b o d y  to  t h e  p la te le t s  a lso  o c c u r s  in  vivo. 
A f te r  t r e a t m e n t  w as  s t o p p e d  a n d  t r i m e t h o p r i m  w as  n o  lo n g e r  
p r e s e n t  in  t h e  c i r c u la t io n ,  t h e  te s t  b e c a m e  n e g a t iv e .  T h e  in d i r e c t  
im m u n o f lu o r e s c e n c e  te s t ,  h o w e v e r ,  r e m a i n e d  p o s i t iv e  a f te r  
in c u b a t io n  o f  th e  p la te le t s  w i t h  c o - t r im o x a z o le ,  s h o w i n g  t h a t  th e  
a n t ib o d y  w as  s ti l l  p r e s e n t  a n d  t h a t  th e  p a t i e n t  w o u ld  still  be  a t  
risk i f  t h e  d r u g  w as  r e a d m i n i s t e r e d .  T h e s e  o b s e r v a t io n s  s u g g e s t  
tha t  p la te le t s  c o a te d  w i t h  t r i m e t h o p r i m  se rv e  as a n e o a n t i g e n  
lead in g  to  a n t i b o d y  p r o d u c t i o n .
D r u g - i n d u c e d  i m m u n e  t h r o m b o c y t o p e n i a  h a s  b e e n  s h o w n  
fo r  sev e ra l  o t h e r  d r u g s .  T h e  b e s t  k n o w n  e x a m p le s  a re  q u i n i n e  
a n d  q u i n i d i n e , "  12 b u t  a l l y l i s o p r o l a c e ty l c a r b a m id e 13; s u l p h a f u r a -  
zo le ,  d i a z e p a m ,  a n d  p h e n y t o i n 11; a n d  r i f a m p i c i n 15 h a v e  a lso  
b e e n  im p l i c a t e d .  W h y  s o m e  p a t i e n t s  d e v e lo p  th e s e  a n t i b o d ie s  
a n d  o th e r s  d o  n o t  r e m a i n s  a s u b je c t  fo r  f u r t h e r  s tu d y .
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O N E  H U N D R E D  Y E A R S A G O  D u r in g  the  last two m on ths ,  
there have been m any cases o f  scarlet fever am ong the boys at Eton. 
As is well know n, the  boys arc d is t r ibu ted  in the town in the  various 
houses o f  the  tu tors  and  dames. W h e n  a case o f  scarlet fever or o ther  
infectious fever appears  in a house,  the rule  is for the tu to r  to send a 
circular to the  paren ts  of  the  boys in tha t  par t icu lar  house  informing 
them o f  th e  fact tha t  the re  is fever in it, and  giving them  the  option  of  
at once rem oving  the  boys or o f  allowing th e m  to remain. II a second 
case occur in the  same house,  a second circular  is at once addressed  to 
ihe parents  advising th e m  of  it. T h is ,  as far as it goes, is satisfactory; 
not so the  rule, as we u n d e rs tan d  it, o f  the  head m aster ,  which docs not 
permit a paren t  to remove his boy from a house in which the re  is no 
fever. It m us t  be borne  in m ind  that  the  boys from an infected house 
must needs m e e t— in the p layground, the  class-room, or the chape l—  
boys from the  o th e r  houses,  and  thus  make the  convection of  contagion 
not only easy bu t  probable .  W e have high au thor i ty  tor the  s ta tem ent  
that, in some families, scarlet fever is certain  dea th  to the  individual it 
may attack. But,  even in its o rd inary  form , there  is always the  possi­
bility of  some sequela ,  such  as deafness,  idiocy, or kidney-disease 
resulting, and  in juring the sufferer for life. Against such a disease, then ,  
no precautions can be deem ed  too s t r in g en t ;  and  we are o f  opinion 
that the head m aster  assumes a grave responsibil i ty  in refusing a parent 
the r ight o f  rem oving  his child from an appreciable  source o f  danger. 
During the  late epidem ic ,  eight cases o f  scarlet fever were rem oved  
from different houses at E ton  and  placed in the  sanatorium . T h e s e  
have re c o v e re d ; bu t  one boy, who u nd o u b ted ly  had scarlet fever, 
remained in the  tu to r ’s house  and  died  from a sequela. T h i s  case was 
in the first instance o f  a m ild  na tu re ,  and,  being  regarded  as doubtfu l ,  
was no t  rem oved to the  sanatorium . F o r  some days after  h e  first 
suffered from  sore-throat and  a red flush , he m ixed  w ith  the  o ther
boys. Obviously  he should  have been  sent into the  sanator ium , and 
tha t  none  the  less because his case was doubtfu l .  I t  is those very cases 
in which  all the  sym ptom s are not clearly m arked  which are so 
dangerous ,  for the  reason that they  are allowed to m ix  w ith  the  o th e r  
boys. N o  doub t  there  were o th e r  slight cases in the  school which were 
m ere ly  regarded as so re- th roa t ,  and therefore  left at large. T h e  
isolation o f  doubtfu l  cases is doubly  usefu l;  it prevents  the  fu r the r  
spread  o f  disease, and ensures the  patien t ,  who in m any  eases may only 
be suffering from a slight attack, against those  sequela: to which, for at 
least th ree  weeks after  the  inception o f  the  poison, he is as liable as he 
would be in a m ore  grave attack. T h e  sana tor ium  is a de tached  villa 
s tand ing  in some fields a little way out o f  the  tow n;  it contains e ight 
wards,  four on each floor. Each w ard  contains one bed,  a window, and  
a fireplace. T h e  ba th  was out o f  o rder  w hen  we visited the  sanator ium , 
and  consequen tly  was not being used, a l though  there  were seven boys 
at the  t im e in the  sana to r ium  convalescing from scarlet fever. T h e  
linen at the  sana to r ium  is disinfected by being  soaked in a solution o f  
chloride  o f  lime, before being sent into the  town of  W indso r  to be 
washed. I t  w ould  be b e t te r  to bu rn  it, or, at all events ,  have it well 
baked. L i t t le  is at p resen t  known as to the  m ode  of  action o f  d is in­
fectants,  and it is by no m eans certa in  that  a solution o f  chloride o f  
lime, which will not destroy the  linen, will destroy the  contagion o f  
scarlet fever. At a school like E ton ,  w here  as m any  as nine h u n d re d  
boys m e e t  every day, there  should  be provision for con tinuous  medical  
inspection,  so that  any suspicious case m ight be at once isolated. T h i s  
is the  only m eans  o f  checking the spread  o f  infection. Such  an 
inspection takes place at m any  large public  schools— am ong  th em ,  we 
believe, M ar lbo rough ,  W es tm ins te r ,  and  Rugby. (British Medical 
Journal, 1879.)
